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Preface | udra+T

This book, Draughtsman Mechanical, has been specially
designed to help students succeed in both academic
examinations and career-oriented preparation.

It includes detailed Trade Theory, Workshop Calculation
and Science, Employability Skills, and a question bank in
mock test format based on the NIMI exam pattern.

This book follows the latest syllabus prescribed by
DGT/NCVT and is aligned with the latest NIMI
examination pattern. It is structured for easy
understanding and practical application.

The MCQs in this book have been designed at multiple
levels—Remembering, Understanding, Application, and
Analysis—in a dual-language format to enhance
conceptual clarity and examination readiness.

Our goal is not only to help students excel in ITI courses
and NCVT examinations, but also to prepare them for
competitive employment opportunities in both the
government and private sectors.
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How to Study This Book | 39 ¥ &l eI hdl

The Trade Theory section is covered in detail. Students are
advised to study this section thoroughly and carefully, and
to develop a clear conceptual understanding with the help
of detailed explanations, diagrams, and a flow-based
presentation.

Except for the Trade Theory section, the other sections
contain important summaries. These summaries are
sufficient in accordance with the weightage of the
respective sections.

Practice the MCQs only after completing the theory part of
the module.

Students are advised to study this book in only one
language, either Hindi or English. They should not
compare the Hindi version with the English version during
study.

In case of any discrepancy in technical terminology,
translation, or conceptual interpretation, the English
version shall be considered authoritative.

At the end of the book, practice sets based on the NIMI
exam pattern have been provided. Students are strongly
advised to practice these questions at least twice before
appearing for the examination.

To practice the question bank in a computer-based mock
test format, scan the QR code provided in the last part of
the book.
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Syllabus

Modules

Trade Theory

Importance of
Training and Safety

Organisation of the Industrial Training Institute and trade, safety, basic first aid, disposal of
waste material, occupational safety and health, fire safety, safety practice, fire extinguishers.

Basic Engineering
Drawing

Drawing equipment and drawing board mini drafter, types of lines and angles, circles,
quadrilaterals and their properties, polygons and their properties, layout of drawing sheet and
title block, folding of drawing sheet, types of lines and their applications (conventions), lettering
styles, conic sections, involute, helix and spiral curves, dimensioning, plain scale, comparative
scales, scale of chords, diagonal scale, vernier scale.

Projections

Projection of points, projection of plane figures, orthographic views of prisms, cylinders,
pyramids, cone, frustum of cone and sphere, types of sectional views, freehand sketching of
machine parts.

Sectional Views
Conventions

Different types of conventions and symbols used in drawing.

Development of
Solids

Development of surfaces of solids, oblique cone, intersection of solids.

Isometric Projection

Pictorial projection, oblique projection.

Types of Fasteners

Screw threads, types of bolts, nuts, washers, locking devices, machine screws, different types of
foundation bolts, welded joints, welding symbols and structures, cotters, taper pins, collars,
circlips, keys, types of pipes, rivets, types of riveted joints.

Allied Trade

Fitting, turning, machinist, sheet metal work, welding, foundry man/moulder, electrician, MMV-
IC engines.

System of Deviation

Indian Standard system of limits and fits, terminology, limit, fit and tolerance, interchangeable
manufacture parts, types, classification and uses of couplings, gears.

Computer Operation

Introduction to CPU architecture and motherboard, introduction to CAD and graphical user
interface (GUI), method of installation, coordinate system, AutoCAD.

Modules

Workshop Calculation & Science

Unit, Fractions

Classification of unit system. Fundamental and Derived units F.P.S, C.G.S, M.K.S and SI units.
Measurement units and conversion. Factors, HCF, LCM and problems. Fractions - Addition,
subtraction, multiplication & division. Decimal fractions - Addition, subtraction, multiplication &
division. Solving problems by using calculator.

Square root, Ratio
and Proportions,
Percentage

Square and square root. Simple problems using calculator. Applications of Pythagoras theorem
and related problems. Ratio and proportion. Ratio and proportion - Direct and indirect
proportions. Percentage. Percentage - Changing percentage to decimal.

Material Science

Types metals, types of ferrous and nonferrous metals Physical and mechanical properties of
metals Introduction of iron and cast-iron Difference between iron & steel, alloy steel and carbon
steel Properties and uses of rubber, timber and insulating materials

Mass, Weight, Volume
and Density

Mass, volume, density, weight and specific gravity. Related problems for mass, volume, density,
weight and specific gravity.

Heat & Temperature
and Pressure

Part-A: - Concept of heat and temperature, effects of heat, difference between heat and
temperature, boiling point & melting point of different metals and non-metals Scales of
temperature, Celsius, Fahrenheit, kelvin and conversion between scales of temperature Heat
&Temperature - Temperature measuring instruments, types of thermometers, pyrometer and
transmission of heat - Conduction, convection and radiation Co-efficient of linear expansion and
related problems with assignments

Part-B: - Concept of pressure - Units of pressure, atmospheric pressure, absolute pressure,
gauge pressure and gauges used for measuring pressure

Mensuration

Area and perimeter of square, rectangle and parallelogram. Mensuration - Area and perimeter
of Triangles. Area and perimeter of circle, semi-circle, circular ring, sector of circle, hexagon and
ellipse. Surface area and volume of solids - cube, cuboid, cylinder, sphere and hollow cylinder.
Finding the lateral surface area, total surface area and capacity in litres of hexagonal, conical
and cylindrical shaped vessels.

Trigonometry

Measurement of angles. Trigonometrical ratios. Trigonometrical tables. Application in
calculating height and distance (Simple applications)

Modules

Employability Skills

Introduction to
Employability Skills

Outline the importance of Employability Skills for the current job market and future of work. List
different learning and employability related GOI and private portals and their usage. Research
and prepare a note on different industries, trends, required skills and the available
opportunities




Constitutional values -

Explain the constitutional values, including civic rights and duties, citizenship, responsibility

Citizenship towards society etc. that are required to be followed to become a responsible citizen. Discuss
the role of personal values and ethics such as honesty, integrity, caring and respecting others,
etc. in personal and social development.

Becoming a Discuss relevant 21st century skills required for employment. Highlight the importance of

Professional in the
21st Century

practicing 21st century skills like Self-Awareness, Behaviour Skills, time management, critical
and adaptive thinking, problem-solving, creative thinking, social and cultural awareness,
emotional awareness, learning to learn etc. in personal or professional life. Create a pathway for
adopting a continuous learning mindset for personal and professional development.

Basic English Skills

Use appropriate grammar and sentences while interacting with others. Read English text with
appropriate articulation. Role plays a situation on how to talk appropriately to a customer in
English, over the phone or in person. Write a brief note/paragraph / letter/e -mail using correct
English.

Career Development
& Goal Setting

Create a career development plan. Identify well-defined short- and long-term goals

Communication Skills

Demonstrate how to communicate effectively using verbal and nonverbal communication
etiquette. Write a brief note/paragraph on a familiar topic. Explain the importance of
communication etiquette including active listening for effective communication. Role plays a
situation on how to work collaboratively with others in a team.

Diversity and
Inclusion

Exhibit how to behave, communicate, and conduct oneself appropriately with all genders and
PwD

Financial and Legal
Literacy

Discuss various financial institutions, products, and services. Demonstrate how to conduct
offline and online financial transactions, safely and securely and check passbook/statement.
Explain the common components of salary such as Basic, PF, Allowances (HRA, TA, DA, etc.), tax
deductions. Calculate income and expenditure for budgeting. Discuss the legal rights, laws, and
aids.

Essential Digital Skills

Describe the role of digital technology in day-to-day life and the workplace. Demonstrate how to
operate digital devices and use the associated applications and features, safely and securely.
Demonstrate how to connect devices securely to internet using different means. Follow the dos
and don’ts of cyber security to protect against cybercrimes. Discuss the significance of
displaying responsible online behaviour while using various social media platforms. Create an e-
mail id and follow e- mail etiquette to exchange e -mails. Show how to create documents,
spreadsheets and presentations using appropriate applications utilize virtual collaboration tools
to work effectively.

Entrepreneurship

Describe the types of entrepreneurship and enterprises. Discuss the process of identifying
opportunities for potential business and relevant regulatory and statutory requirements.
Describe the 4Ps of Marketing-Product, Price, Place and Promotion and apply them as per
requirement. Create a sample business plan, for the selected business opportunity. Discuss
various sources of funding and identify associated financial and legal risks with its mitigation
plan.

Customer Service
Duration

Describe different types of customers. Role play a situation on how to identify customer needs
and respond to them in a professional manner. Explain various tools used to collect customer
feedback. Discuss the significance of maintaining hygiene and dressing appropriately.

Getting ready for
apprenticeship & Jobs

Draft a professional Curriculum Vitae (CV). Use various offline and online job search sources
such as employment exchanges, recruitment agencies, and job portals respectively.
Demonstrate how to apply to identified job openings using offline /online methods as per
requirement. Discuss how to prepare for an interview. Role play a mock interview. List the steps
for searching and registering for apprenticeship opportunities.

Introduction to
Artificial Intelligence
(AD)

Understanding Al. How does AI work? Types of Al. What can Al do? Impact of Al on Jobs &
Industries. Exploring Careers with Al Learning with AL Using Al Responsibly.
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7. Types of Fasteners | ®Re-RI & UhRR

7.1 Screw Threads | &f 939

1. INTRODUCTION (af¥=ra)

2. CLASSFICATION BY LOCATION (I & 3R TR aiffeseu)
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Fig. 7.1: Thread Classification, Constructional Features and Types of Threads | 2re o1 affervoT, Awior dadh
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7.1.1 Introduction (Fig.7.1) 7.1.1 uf=a (Fig.7.1)

A screw thread is a helical groove formed on the
surface of a cylinder or cone. It is mainly used for
fastening and transmitting motion. Screw threads
are widely used in mechanical assemblies.

7.1.2 Classification Based on Location

Threads are classified into two types:

External Threads

External threads are formed on the outer surface of
a component. They are commonly found on the
outside of bolts, screws, and threaded rods.
Internal Threads

Internal threads are formed inside holes. They are
commonly found inside nuts and tapped holes.

2. Classification Based on Direction

Threads are also classified according to the direction
in which they are tightened.

Right-Hand Threads

Right-hand threads are tightened by turning them
clockwise. These are the most commonly used type
of threads.

Left-Hand Threads

Left-hand threads are tightened by turning them
anticlockwise. They are used in applications where a
right-hand thread may become loose during
operation.

7.1.3 Types of Threads

Threads are helical grooves made on the internal or
external surface of a component. Threads are used
for fastening, joining, and transmitting motion or
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power. Different types of threads are designed for
different purposes. The common types of threads
include Metric thread, Whitworth thread, Square
thread, and Acme thread. Each type has a specific
profile and application.

1. Metric Thread

Metric thread is the standard thread system
commonly used in India. It is based on millimetres
and has a 60° thread profile. Metric threads are
widely used in bolts, nuts, screws, and other machine
components.

Application:

Used for general-purpose fastening and assembly of
machine parts.

2. Whitworth Thread

Whitworth thread has a 55° thread angle and
rounded crest and root. It was widely used in older
British-designed machines and equipment.
Application:

Used in older machines, mechanical equipment, and
components designed according to the British
standard.

3. Square Thread

Square thread has a thread profile in which the sides
of the thread are approximately perpendicular to the
axis of the thread. It provides high efficiency for
transmitting power because there is less friction.
Application:

Used for power transmission in devices such as
screw jacks, presses, and other mechanisms.

4. Acme Thread

Acme thread has a trapezoidal profile with a thread
angle of approximately 29°. It is stronger and easier
to manufacture than a square thread.

Application:

Used for power transmission in lead screws, machine
tools, and other mechanisms.

7.1.4 Constructional Features

Important features include major diameter (outer
diameter), minor diameter (inner diameter), pitch
(distance between threads), lead (distance moved in
one rotation), crest (top), and root (bottom).

7.1.5 Working Principle

Screw threads convert rotary motion into linear
motion. This principle is used in devices like lead
screws and jacks.

7.1.6 Applications

Used in bolts and nuts for fastening and in lead
screws for motion transmission in machines.
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7.2 Types of Bolts, Nuts and Washers | aiee, ¢ 3R ai2R & YR
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Fig. 7.2: Types of Bolts, Nuts and Washers | ditee, 7€ Td a1R & YR

7.2.1 Introduction (Fig.7.2)

Bolts, nuts, and washers are mechanical fasteners
used to join two or more parts. They provide a
detachable connection and are widely used in
machine assembly and structural work.

7.2.2 Classification of Bolts

Bolts are threaded fasteners used with nuts for
fastening and joining components. Common types of
bolts are classified according to their shape and
application.

1. Hexagonal Bolt

A hexagonal bolt has a six-sided head and is the
most widely used type of bolt. It is commonly used
for general fastening applications.

2. Square Bolt

A square bolt has a four-sided square head. It is used
for fastening components where a square head is
suitable.

3. Eye Bolt

An eye bolt has a loop or eye at its head. It is used for
lifting applications.

4. Foundation Bolt

A foundation bolt is used to fix machines to a base or
foundation. It provides secure fastening of machines
to their base.

7.2.3 Types of Nuts

Nuts are threaded fasteners used with bolts for
fastening. Common types of nuts are classified
according to their shape and application.

1. Hex Nut

A hex nut has a six-sided shape and is commonly
used with bolts for fastening.
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2. Cap Nut

A cap nut has a covered top. It is used where the end
of the bolt needs to be covered.

3. Wing Nut

A wing nut has wing-shaped projections and can be
tightened or loosened by hand.

4. Lock Nut

Alock nut is used to prevent loosening of the
fastening during use.

7.2.4 Types of Washers

Washers are mechanical components placed
between a nut and the surface of a workpiece. They
help distribute the load and provide proper support
during fastening. Different types of washers are used
according to the application.

1. Plain Washer

A plain washer is a flat, circular washer with a hole in
the centre. It is placed between the nut and the
surface to distribute the load over a larger area. This
helps protect the surface from damage and provides
better support to the nut.

2. Spring Washer

A spring washer is designed to prevent the nut from
loosening due to vibration or movement. It applies
spring force between the nut and the surface,
helping maintain the tightness of the fastened joint.
3. Taper Washer

A taper washer has an inclined or tapered surface. It
is used when the nut and bolt are fitted on an
inclined or uneven surface. The taper helps provide
proper seating and alignment of the fastening
arrangement.

7.2.5 Constructional Features

Important features include head shape of bolt,
thread size, and washer thickness. These affect
strength and performance of the joint.

7.2.6 Working Principle

Bolts and nuts work on the principle of clamping
force. Tightening the nut produces friction and holds
parts together firmly.

www.teachtoindia.com

Trade Theory

1Y BReHT & fg fohar Srar g1

2. 6y e

U AIC I HUL | Skl AT BiaT & | THRT IUANT I fha
STTAT & STal diee o &R &l Geh-T STTALTh BidT 8l
3.fan e

fovr e & 4@ & 3R & YR §id & SR 39 g1y T &1 a1
aie fehar ST gt 81

4. |k Fe

T T T IUFNT BIREAT & SR elal g4 9 Aehd & fag
fopaT SITaT 81

7.2.4 912R & UhR

diR Ueh FifAch geeh § [ -1e 3R Shrd-a&] &l ddg & o™
T ST 81 I8 YR bt fadRd & 3R hara & 90
3 HERT UG e H HgRIAT el 81 TN b HFIR
faf9a yepR & aiR o1 UL fohar STar 81

1. @9 aRR

W d1¥R Teh UTe, MAThR diR gidl &, forgs dta & v
D¢ glaT &1 39 T iR Idg & st AT ST § dlfh IR
& 93 & § faaika ferar St Tk | a8 gdg ot &ifd @ s
3R ¢ ) IgaR FERT 27 # Gerdl T 2l

2. f@i aier

&1 G1eR ot hu= a1 71 & HROT A & EaT g I AepA
& folT ST ST €1 98 e 3R 9dg & sta BT o ermar
8, a8 &g gu Site &l Asigdt a9 7@ J Fgradn e
=

3. AR diR

IR TIeR <! TIg Seh! §8 IT ¢UR BIdl & | SHhT SUINT ad
TR ST § 79 71¢ 37R dieT i STehl g8 AT STHHI Fdg IR
T ST &1 R 3 da1d 3R BRefaT g &
TRGUT § g1l hedl g

7.2.5 TSI fatuary

Hegaqui fALiwdrail # dieg & 83 &l TR, AT I HR
JoIT iR i AleTE e €| & T ol Torgd 3R e
! guTfad ed &1

7.2.6 &rf fRAgia

Flee 3R T AT 9 & RAgid W wrf e &1 ¢ ot
I & g1 30 BT & 3R HFT Pl AT & STEhe
Gdr gl

101



Teach To India Publication

Trade Theory

7.3 Locking Devices and Machine Screws | @ifas f3args ik #2fi= &5
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Fig. 7.3: Methods of Locking Nuts and Bolts | e Td sitee @l i @hedt i fafaat

7.3.1 Introduction (Fig.7.3)

Locking devices are used to prevent loosening of
fasteners due to vibration and dynamic loads. In
machines and automobiles, secure fastening is
essential for safety and reliability.

7.3.2 Classification of Locking Devices

Locking devices are used to prevent nuts and bolts
from becoming loose due to vibration, movement, or
repeated operation. They help maintain the tightness
of threaded joints. Common locking devices used in
mechanical work are given below.

1. Lock Nut (Double Nut Arrangement)

A lock nut arrangement uses two nuts fitted on the
same bolt. The first nut is tightened normally, and
the second nut is tightened against it. This
arrangement creates a locking effect and prevents
the nuts from loosening during operation.

2. Split Pin

A split pin is used with a slotted nut. After the nutis
tightened, the split pin is inserted through a hole in
the bolt and one of the slots in the nut. The ends of
the split pin are then bent to hold it in position. It
prevents the nut from rotating and becoming loose.
3. Castle Nut

A castle nut has slots around its upper portion. It is
used with a split pin for locking. After tightening the
nut, the split pin is passed through the slot and the
hole in the bolt. The pin prevents the castle nut from
loosening.
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4. Tab Washer

A tab washer is a washer having a projecting tab.
After the nut is tightened, the tab is bent against one
of the flats of the nut. The bent tab prevents the nut
from rotating and locks it in position.

7.3.3 Machine Screws

Machine screws are small fasteners used for light-
duty connections. Types include round head, flat
head, and pan head screws, based on head shape.
7.3.4 Constructional Features

Machine screws have threads along the shank and
different head shapes. They may have slots or drives
(straight slot, Phillips) for tightening using tools.
7.3.5 Working Principle

Locking devices work by preventing rotation of the
nut or bolt, thus avoiding loosening caused by
vibration or movement.
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Fig. 7.4: Types of Foundation Bolts for Machinery Installation | #2fi<< @ & AT wE32M diee & UFR

7.4.1 Introduction (Fig.7.4)
Foundation bolts are special fasteners used to fix
machines and structures to concrete foundations.
They provide stability and prevent movement or
vibration during operation.
7.4.2 Classification
Common types of foundation bolts include:
1. Rag Bolt: It has a rough surface that provides
better grip inside concrete.
2. Lewis Bolt: It is used for fastening and
anchoring stone blocks.
3. Cotter Bolt: It has a cotter arrangement for
locking the bolt securely.
4. Eye Foundation Bolt: It has a loop at one end
for anchoring.
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7.4.3 Constructional Features

Foundation bolts differ in their shape and anchoring
method. Some foundation bolts have bent or hooked
ends, while others have slots or projections to
provide a firm grip inside concrete. The design of a
foundation bolt depends on the load and application.
7.4.4 Working Principle

Foundation bolts work by embedding into concrete.
When the concrete sets, the bolt becomes fixed,
providing a strong base for mounting machines.
Tightening the nut holds the machine firmly in
position.
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7.5.1 Introduction (Fig.7.5) 7.5.1 uf=ra (Fig.7.5)

Welding is a process of joining two or more metal
parts by heating them to a suitable temperature with
or without pressure. It is widely used in fabrication
for creating strong and permanent joints.

7.5.2 Classification of Welded Joints

Welded joints are used to join two or more metal
parts permanently by applying heat, pressure, or
both. The type of welded joint is selected according
to the shape, position, and purpose of the parts to be
joined.

1. Butt Joint

A butt joint is formed when two plates or metal
pieces are placed end-to-end in the same plane and
joined by welding along their meeting edges. It is
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commonly used when a smooth and continuous
surface is required.
2. Lap Joint
Alap joint is formed when one plate overlaps
another plate and the overlapping portions are
joined by welding. It is used for joining plates when
their edges are not placed end-to-end.
3. Corner Joint
A corner joint is formed when two plates are placed
at a right angle to each other and joined at their
edges. It is commonly used for making corners of
metal structures, boxes, and frames.
4. T-Joint
A T-joint is formed when one plate is placed
perpendicular to another plate, making a shape
similar to the letter “T". The plates are joined by
welding along the junction between them.
7.5.3 Types of Welds
The main types of welds are fillet weld and groove
weld.
1. Fillet Weld
Afillet weld has a triangular cross-section. It is
commonly used for joining two metal pieces in lap
joints and T-joints. The weld is deposited at the
intersection of the surfaces to be joined.
2. Groove Weld
A groove weld is used mainly for butt joints. The
edges of the metal pieces are prepared before
welding to form a groove. The weld metal is
deposited into this groove to join the pieces.
7.5.4 Welding Symbols
Welding symbols are used on engineering drawings
to represent the type and size of a weld. They
provide a standard method of showing welding
requirements clearly on a drawing.
1. Basic Symbols
Basic welding symbols represent common weld
types, such as:

e Fillet weld

¢ Groove weld
These symbols indicate the type of weld required at a
particular joint.
2. Supplementary Symbols
Supplementary symbols provide additional
information about the weld. They include:

e Finish symbols, which indicate the required

finishing method.
e Contour symbols, which indicate the required
shape or contour of the finished weld.

Thus, welding symbols help the welder understand
the required weld type, size, finish, and contour from
the engineering drawing.
7.5.5 Constructional Features
Important features include weld size, edge
preparation, and joint alignment. Proper preparation
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ensures strong and defect-free welds.

7.5.6 Working Principle

Welding works on the principle of fusion, where
metals are melted and joined together, forming a
strong bond after cooling.
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Fig. 7.6: Cotter Joint, Taper Pin, Shaft Collar and Circlip | @hfex Sifge, 2uR fu=, 2Mue HieR vd Afacia

7.6.1 Introduction (Fig.7.6)

Cotters, taper pins, collars, and circlips are
mechanical fasteners used for joining and
positioning machine parts. They are mainly used for
temporary or semi-permanent connections in
assemblies.

7.6.2 Classification

Fasteners are mechanical elements used to join,
secure, or hold machine parts together. Different
types of fasteners are designed for specific
applications. The main types covered here are cotter
joint, taper pin, shaft collar, and circlip.

1. Cotter Joint

A cotter joint uses a flat, wedge-shaped piece called
a cotter to connect two rods or machine parts. The
cotter is inserted into slots provided in the connected
parts. It provides a strong and secure connection
and can be dismantled when required.

2. Taper Pin

A taper pin is a pin having a slightly tapered shape. It
is fitted into a tapered hole to secure two machine
parts. The taper provides a tight fit and prevents the
pin from coming loose during operation.

3. Shaft Collar

A shaft collar is a ring fitted on a shaft. It is used to
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locate, position, or restrict the movement of
components along the shaft. It can also act as a stop
for machine parts mounted on the shaft.

4. Circlip

A circlip is a spring ring fitted into a groove on a
shaft or inside a bore. It is used to prevent the axial
movement of machine components. Its spring action
keeps it securely seated in the groove.

Specific Functions

Each type of fastener has a specific function
according to the requirement of the machine
assembly. Proper selection of a fastener helps in
securing components and maintaining correct
positioning during operation.

7.6.3 Constructional Features

Cotters have a rectangular section with taper. Taper
pins have a small taper along their length. Collars are
circular rings with set screws. Circlips are elastic
rings fitted into grooves. Proper fitting ensures
effective performance.

7.6.4 Working Principle

These devices work on the principle of locking or
holding components in position. Cotters and taper
pins prevent axial movement, while collars and
circlips restrict motion along the shaft.
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Fig. 7.7: Types of Keys and Their Applications | gﬁﬁ#m@m STV

7.7.1 Introduction (Fig.7.7)
Keys are machine elements used to connect a
rotating shaft with a hub (gear, pulley, or coupling).
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Their main purpose is to transmit torque and
prevent relative motion between shaft and hub.
7.7.2 Classification

Common types of keys include:

1. Parallel Key: It has a uniform cross-section
throughout its length.

2. Taper Key: It is slightly tapered to provide a
tight fit.

3. Feather Key: It allows axial movement
between the shaft and the hub while
transmitting power.

4. Woodruff Key: It has a semi-circular shape
and fits into a curved slot in the shaft.

7.7.3 Constructional Features

A key is fitted into slots called keyways, which are
provided on both the shaft and hub. The dimensions
of the key and keyway are standardized. A proper fit
between the key, shaft, and hub ensures efficient
power transmission.

7.7.4 Working Principle

Keys work on the principle of transmitting torque
from shaft to hub by resisting shear and compressive
forces. The key prevents slipping between connected
parts.
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Fig. 7.8: Types, Materials and Construction Features of Pipes | Uiy & &R, arrft vd fAafor Hsieft fA2toans

7.8.1 Introduction (Fig.7.8)
Pipes are hollow cylindrical components used to
transport fluids such as water, oil, gas, and
chemicals. They are essential in mechanical systems,
industries, and public utilities.
7.8.2 Classification
Pipes are classified into two main types:

1. Seamless Pipes

2. Welded Pipes
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1. Seamless Pipes

Seamless pipes are manufactured without joints or
welding seams. They have high strength and are
suitable for applications where strength is important.
2. Welded Pipes

Welded pipes are formed by rolling and welding
sheets. They are economical and are commonly used
where high strength is not the primary requirement.
7.8.3 Types Based on Material

Pipes are also classified based on the material used
for their manufacture. The main types are:

1. Steel Pipes - Steel pipes have high strength
and are used where strong and durable pipes
are required.

2. CastlIron Pipes - Cast iron pipes are durable
and are commonly used for water supply.

3. PVCPipes - PVC pipes are lightweight and
resistant to corrosion. They are easy to
handle and suitable for applications where
corrosion resistance is required.

7.8.4 Constructional Features

Important features include diameter (internal and
external size) and thickness (wall thickness). These
parameters determine the strength and flow
capacity of pipes.

7.8.5 Working Principle

Pipes work on the principle of fluid flow under
pressure or gravity. The fluid moves through the
pipe depending on pressure difference and pipe
characteristics.

7.8.6 Applications

Pipes are widely used in water supply systems,
industrial piping, oil and gas transport, and chemical
processing industries.
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7.9 Rivets | Raex
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Rr &=
HEAD JARAT PLASTIC QI
/41\ N fm i DEFORMATION
i /-\
i SHANK —»] PLATES — 2/ V%//Z///é 2
i s @7 —NNN \\\\\\\\\\ﬁ\\ $ SIS %\\\\\\;
: N N PEFORMATION ~—
RIVETING PROCESS
Raféw ufsrar
CLASSIFICATION OF RIVETS COMMON TYPES OF RIVET HEADS
Rael @1 affezor Ree RRI & am= Yo
SOLID RIVET HOLLOW RIVET SNAP HEAD PAN HEAD COUNT!ERSl:JNK HEAD
39 Rae @@ e U R AR R
B e 7N\ r 3 W 7
e ROUNDED SHAPE L,\J
N t phini
HIGH STRENGTH LIGHT-DUTY APPLICATIONS STRONG & NEAT JOINT BROS‘}&EEQS'NG FLUSH WITH SURFACE
I ufts T fog T IRAE NG frgauRasiaag T S I A
Fig. 7.9: Rivet Parts, Riveting Process, Classification and Types of Rivet Heads | Rae a& v, Rafdw ufekan,
ifferzor T Rae 83 & uahR
7.9.1 Introduction (Fig.7.9) 7.9.1 uf=ra (Fig.7.9)

Arivet is a permanent mechanical fastener used to
join two or more plates. It consists of a head and a
cylindrical shank. Riveting is widely used in sheet
metal work and structural applications.

7.9.2 Classification of Rivets

Rivets are classified into two main types:

1. Solid Rivets
2. Hollow Rivets
1. Solid Rivets

Solid rivets have a solid shank and provide high
strength. They are mainly used for joining heavy
structures where a strong and permanent joint is
required.

2. Hollow Rivets

Hollow rivets have a hollow shank. They are lighter
than solid rivets and are generally used for light-duty
applications where high strength is not required.
7.9.3 Types of Rivet Heads

The shape of the rivet head is selected according to
the application and required appearance. Common
types of rivet heads are:

1. Snap Head: It has a rounded shape and is
commonly used where a strong and neat
joint is required.

2. Pan Head: It has a relatively flat top and
provides a broad bearing surface.

3. Countersunk Head: It is fitted flush with the
surface of the material, providing a smooth
surface.
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7.9.4 Constructional Features

Arivet has two main parts: head and shank. The
shank is inserted into drilled holes, and the tail end is
deformed to form a second head.

7.9.5 Working Principle

Riveting works on the principle of plastic
deformation. The shank is hammered or pressed to
expand and hold the plates firmly, creating a
permanent joint.

Trade Theory

7.9.4 3T fagtaany

Rae & <t g wmT g §: 83 ofR gk gk ol fgat fhg e
faT # STl SI7aT § iR Sudh sifaw R &l fagpd aeah gEmt
EEEEIRIRSIGIE]

7.9.5 @i RAgia

Rafen wnfees fApfa & Rgia R wrf w=dt &1 S o
8212 IT1 qaTd gRT Bhel Il STl 8 3R Wil cht Hoted! &
UehSah? Uh RITIY S8 a7 SITdT 8

7.10 Types of Riveted Joints | Raes Sifde & R
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Fig. 7.10: Types of Riveted Lap and Butt Joints with Rivet Arrangements | a2z @ vd T siigl & UR a1
Rae sgawen

7.10.1 Introduction (Fig.7.10)

Riveted joints are permanent joints used to connect
metal plates using rivets. They are widely used where
strong and leak-proof joints are required, such as in
boilers and structures.

7.10.2 Classification of Riveted Joints

Riveted joints are mainly classified into two types:
1. Lap Joint

In a lap joint, the two plates are overlapped with
each other. Rivets are inserted through the
overlapping portions of the plates to join them
together.

Main feature: The plates overlap each other.

2. Butt Joint

In a butt joint, the two plates are joined edge-to-
edge. One or more cover plates are placed over the
joint and fastened with rivets.

Main feature: The plates are joined edge-to-edge
using cover plates.

Alignment
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7.10.1 af¥=ra (Fig.7.10)
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Butt joints provide better alignment because the
plates are joined edge-to-edge.

7.10.3 Types Based on Rows

Based on the arrangement of rivets, riveted joints
are mainly classified into single-riveted joints and
double-riveted joints. The arrangement of rivets may
also be in a chain pattern (aligned) or zig-zag pattern
(staggered). These arrangements are selected
according to the required strength of the joint.

1. Single-Riveted Joint

In a single-riveted joint, one row of rivets is used to
join the plates. The rivets are arranged along a single
line. This type of joint is simple and is used where
moderate joint strength is required.

2. Double-Riveted Joint

In a double-riveted joint, two rows of rivets are used
to join the plates. The use of two rows provides
greater strength compared with a single-riveted
joint.

Rivet Arrangement Patterns

The rivets in multiple rows can be arranged in two
common patterns:

Chain Pattern (Aligned)

In a chain pattern, the rivets in adjacent rows are
aligned with each other. The rivets form straight
lines across the rows.

Zig-Zag Pattern (Staggered)

In a zig-zag pattern, the rivets in adjacent rows are
staggered. The rivets of one row are positioned
between the rivets of the next row. This arrangement
can provide better strength.

7.10.4 Constructional Features

Important terms include pitch (distance between
rivets), margin (distance from edge), and row
spacing (distance between rows). These dimensions
affect joint strength.

7.10.5 Working Principle

Riveted joints distribute load through rivets. The load
is shared by all rivets, ensuring strength and stability
of the joint.
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MCQ's | srgfaeredta as

Q1. What does the top view of the diagram
represent in a technical drawing? / as-fiht R &
ofrf 3o foret qarfar @2

s
Sl
(a) The hexagonal head of the screw / ¥ & eaoiig
R =t

(b) The threaded part of the screw / & & 98 dTet 9T
Call

(c) The hidden dimensions of the screw / & & f&d gu
STTATHT

(d) The cylindrical shaft of the screw / & & SaTRR
LU i

Ans. a | Sol. : In the top view, the hexagonal shape of
the screw head is shown, which allows tools like
spanners to grip and apply torque effectively. / <ffef
3T H, Tf o WAV R o SRR fawmar ma 8, it &R
S SUGRUT oht Gehe SR UHTe &Y § 2ich & ol SgAfd
qargl

Q2. Which washer prevents loosening of a
fastened assembly due to vibration? / &I IqT1 d912R
YT h THIRUT BIkeA 6l T3 el ol ar giv & Awar 82
(a) Plain washer | @i aisR

(b) Spring washer / f&1 afsR

(c) Taper washer / 3qR AR

(d) Beveled washer / sacs aisR

Ans. b | Sol. : Spring washers provide resistance to
vibration by applying a continuous tension,
preventing loosening of fasteners. / {8 aitR fARaR
TG AN Shch U ohT UFaRIY hd 6, [oTae hiRe=R @it ATg!
gidl

Q3. What is the primary purpose of a taper pin? /
R o= o1 =T Sged T 82

(a) To secure rotating parts / g9 aTet 9NTH ot GRfga
AT

(b) To align two parts accurately / & ¥R @t ¥t &q &
WD T

(c) To prevent axial motion / 3tefra 7fd &l Aepm

(d) To support heavy loads / 9 TR T GHYT AT
Ans. b | Sol.: Taper pins are used to align parts
precisely by fitting tightly into tapered holes. / ¢ fa=
T IUANT TR fBal & AoTgdt & fihe gles Wi ot ¥dieh ®a 9
WA A & forg fovar Srar 81

Q4. What does the welding symbol "V-groove™
indicate? / afedn ueler "di-y@” o g2rfan g2

(a) A weld with a V-shaped groove / &i-3&R &t 7a &
qry des

(b) Spot welding / @fe afes

(c) Arc welding / 31mes dfesT

(d) Seam welding / @ afes

.

www.teachtoindia.com

Trade Theory

Ans. a | Sol.: The "V-groove" welding symbol
specifies that the joint should be welded with a V-
shaped preparation for strong bonding. / "&-7@"
afesT Udter e ear & fh g ol AsTed difE & forg -
SRR I TIRT & A1 e fhar s =rfayl
Q5. Which type of bolt is used to secure pipes or
cylindrical objects? / 913y a1 d-IThR agsii & GRfQa
& & A fFe uehR &1 dtee suat fakan strar 82
(a) Eye bolt / 37g siee
(b) Hex bolt / g dice
(c) U-bolt / g-sitee
(d) Anchor bolt / TR sitee
Ans. ¢ | Sol. : U-bolts are shaped like the letter "U"
and are commonly used to secure pipes or cylindrical
objects to flat surfaces. [ g-dlee "g" 38R & TR T BT
& 3R MMHAR TR UT8Y IT Se=ThR a¥xg3if ol qUTE Tdgl 9
GRiaa oA & ferg Suah fohar i 81
Q6. What does the welding symbol “square
groove” indicate? / afed udier "@arR ga" =
garfar 8?
(a) A square-shaped weld preparation / G R 3THR
hY deg TR
(b) Arc welding / 31 afedT
(c) Spot welding / @fe afegm
(d) Fillet welding / fohete afesm
Ans. a | Sol. : The "square groove" symbol indicates
that the joint should be prepared in a square shape
for welding to ensure proper bonding. / "&R&RR 7g"
Ucfteh S ear & fob Sitg @l afest & g Fiek SR # daR
Rl ST TR ATfeh SR SfeST gRRE g wa|
Q7. What is the main function of a machine screw?
| w2 Tf o1 = @ T g2
(a) To fasten components with pre-threaded holes /
Ugel 9 gee gl & W1 ! ohl thRke AT
(b) To secure concrete structures / chehlc TN
Q& e
(c) To join large machinery parts / &8 A=t 9T ot
St
(d) To provide a temporary joint / Teh 3Tt SiiE Ue™
heHAT
Ans. a | Sol. : Machine screws are designed to fasten
components by threading into pre-threaded holes or
using a nut. / 72M & &l Ugd ¥ geE fBal 7 g8 o ar e
T JUTNT hech Tl ot ke e o g fEsme forar mar &1
Q8. What type of washer is used for leveling
uneven surfaces? / AT Jdgl ol A & & fAQ
e U o TR o1 ST favar siTer 82
(a) Taper washer [ TwR afsR
(b) Spring washer / f&iT afeR
(c) Plain washer | @ aisR
(d) Lock washer / @fep aigR
Ans. a | Sol. : Taper washers are used to compensate
for uneven surfaces, ensuring a firm and level
fastening. / 3R d1R A Tdg! cht WRUTE & g IuziT

I
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Q9. What is the main function of a circlip in
mechanical assemblies? / Tifaes et & afaeta &1
=g i T 82

(a) To hold components on a shaft or in a bore / geat
! M AT g # gens & faw

(b) To increase load capacity / @tg emdT g & fag

(c) To adjust alignment / EREUT THRAISI e & fag

(d) To provide flexibility / g e e & fag

Ans. a | Sol. : Circlips are used as retaining rings to
secure components in place on a shaft or bore,
preventing axial movement. / Gfaeta T IUATT gehl ot
MR 7 fBg TR S1E WR §H14 7@ & foig o s g, foed
F1efig mifa ot Aept 1T HH|

Q10. Which type of key is semi-circular in shape
and used in light-duty applications? / @< &t hY
SrfgAThR giell § 3R gech-Toch SIgUANT # IUTRT HY
STt 82

(a) Sunk key | @=Teh i

(b) Woodruff key / ggt <t

(c) Gib-head key / fig-gs &t

(d) Saddle key / ¥se1 Fr

Ans. b | Sol. : The Woodruff key has a semi-circular
shape and is used in applications requiring light-duty
torque transmission. / ggt I SEigTTHRR Bid! & 3R Eeoh-
Toch Cich IR STUANT | SUANT <hl STt gl

Q11. Which type of joint allows for easy
disassembly of components? / &I 9T Siig ge®l &
3T fRuea it argafa 2ar &2

(a) Screwed joint / ¥ St

(b) Riveted joint / Rads it

(c) Welded joint / dcsg Sits

(d) Cotter joint / @fex it

Ans. a | Sol. : Screwed joints can be easily
disassembled by loosening the screws or bolts,
making them ideal for temporary connections. / &g
SIS ol B AT Fiec ohl IedT hich ST & TRT T ST Fehal
&, OIrad 9 sremft el & foly Iugert s=1d €1

Q12. What is the purpose of a cotter in mechanical
assemblies? / gifaeh 3rdaclt & hieR 1 3229 AT &2

(a) To transmit axial force between components /
TCoh! & dTa el e ol RITIAR AT

(b) To provide rotational motion / guff 7fat UG &1
(c) To lock components in place / G Pl ”IH | dle
hAT

(d) To increase the load capacity / @tg &dT sg & fag
Ans. a | Sol. : A cotter is a flat wedge-shaped piece
inserted through components to transmit axial force
and lock them together. / e T FUTE IST-ATHR HT
ThST E1aT & Y Tl & ATegH J STl SITdT & atfes sieffa aet oY
RIATAR fohar ST ek 3R I8 Ueh A1 cileh fohaT ST Fah |
Q13. Which type of screw thread is best suited for
power transmission? / UreR giwfaeM & faq &= |1 55
g 9 Iuga &2

(a) Square thread / @aRR 98

(b) Buttress thread / s¢T &3

(c) Acme thread / T&iH g
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(d) V-thread / di-gs
Ans. a | Sol. : Square threads are designed for
maximum power transmission with minimal friction,
making them ideal for mechanical applications like
lead screws. [ TRARR 98 Sfddhdd UTeR gL iR Adq
sor 3 forg RsTTet Rbu g &, o7t % oS g ol aifi
SN & foig sresf srd €1
Q14. What is the main function of a screw thread?
| &g 9= &1 g ek T 82
(a) To transmit power / fad RIATARA ST
(b) To fasten components / G i RS AT
(c) To create decorative patterns [ siTac fSTe s=mT
(d) To reduce friction / E¥0T &H AT
Ans. b | Sol. : Screw threads are designed to fasten
components securely by providing a mechanical grip.
| TF 9 Teeh! ot AN @ S & fag v aifie uehe ueH
FRd Bl
Q15. Which type of washer is used to distribute
load evenly? / sz & ¥ w4 & faala &=+ & fag
P UehR & 1R o1 IuAT fhaT SITar &2
(a) Lock washer / e aisR
(b) Spring washer / f&@iT afeR
(c) Plain washer | @ aisR
(d) Taper washer / 3R ditR
Ans. ¢ | Sol. : Plain washers are flat discs that evenly
distribute the load of a fastener across a surface. /| @+
IR Teie 3% gid & Sl BhReR & ol Pl Tdg IR IHH &9 I
faaikd axd 81
Q16. What is the purpose of a cotter? [ @ieR &I 3gd
T 8?
(a) To lock two rods together / G ©gi &I T 1Y Al
heAT
(b) To reduce vibrations / U &H AT
(c) To tighten screws [ & @t =T
(d) To join pipes / rsdf et Siig-T
Ans. a | Sol. : Cotters are tapered pins used to lock
two rods or parts together, often in mechanical
linkages. / @fex W U g1 § STt &t ST a1 ¥IT ol Uah A1y
e et & fIg IuzT fhg oI &1
Q17. What is a saddle key used for? / @« & &1
Ut fohwrah forg fama srer &2
(a) To transmit very high torque / siga 3ifaie cfeh
RFIARd & & g
(b) To secure a shaft to a hub / T eme &t &9 § JRfad
& & forg
(c) To prevent axial movement / 37&fta 7ifa &t Ah &
fag
(d) To lock threaded parts / 938 9T} &t cifeh et & AT
Ans. b | Sol. : Saddle keys are half-key designs used to
connect shafts to hubs, ensuring torque transmission.
| @scT Y MY ATHR Y it §, ST 2 TR & i SIS efeh
RFIART &l 8l
Q18. Which foundation bolt is used for heavy-duty
equipment? / Y Iuavull & fAY fohd wIE2M ditee &1
IuAnT fohaT SiTar 82
(a) Eye bolt / 378 st
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(b) Bent bolt / dc dice

(c) Anchor bolt / &= siee

(d) Rag bolt / &1 e

Ans. d | Sol. : Rag bolts are heavy-duty foundation
bolts embedded in masonry or concrete foundations
and are commonly used for securing heavy
machinery and equipment. / 3T Sice HRI-4RehH B
diee gid 8 S8 =18 a1 dhehie Hfa # avman Sirar g aur Wik
H2fit 3R Sl eht GRf&d e & forg Sui fohan Sirar 21
Q19. What is the purpose of a rivet? / Rde @1 3824
T g?

(a) To provide a temporary joint / Teh SRR S8 UaH
heHAT

(b) To create a permanent joint / T Rt Sitg =T
(c) To prevent leakage / f&ma Je-T

(d) To transfer torque / cfeh RIFTARA AT

Ans. b | Sol. : Rivets are non-threaded fasteners used
for creating permanent joints between components. /
e R-938 BReR §, STt "cenl & st @it Sitg 99 & foig
Iy fohy ST &

Q20. What is the primary advantage of welded
joints? [ A2 Sitst o1 H=A T AT 8?2

(a) Easily removable / 3mam & ge at

(b) High strength and reliability / 3= «1faa ofiR
ICEEEIDGI

(c) Cost-effective for small tasks / B¢ &t & fag
ferurarcht

(d) Suitable for vibrations / &u+ & foig Iuged

Ans. b | Sol. : Welded joints are strong and reliable,
making them ideal for structural applications. / deeg
Sitg AsTgd ofR s gid 8, St SRaHTeTeh U & folg
SUgerd ST 81

Q21. Which type of rivet is used in aircraft
construction? / faur= fAwfor # fhg yepR & Rae &
U faaT ST &2

(a) Snap head rivet / ¥u g8 Rae

(b) Flush rivet / wasr ke

(c) Round head rivet / 738 88 Rae

(d) Pan head rivet / 87 88 Rae

Ans. b | Sol. : Flush rivets provide a smooth surface,
reducing aerodynamic drag in aircraft. / os1 kde T
et 9dg UG ohd g, St [AAT # QRIS 371 hl
& gl

Q22. Which type of washer prevents rotation of
the fastener? [ &l AT 9iR BRER & Ui &l Aehat 8?2
(a) Plain washer [ @i aisR

(b) Lock washer / @fes gigR

(c) Taper washer / SR afeR

(d) Spring washer / f&@iT afeR

Ans. b | Sol. : Lock washers have serrations or other
features that prevent the fastener from loosening or
rotating. / @i aitR # U WIS & §id & ST BIReR &t
it a1 guie e | Aehd B

Q23. What is the purpose of a taper pin? / 2w fas
T 32T T &2

(a) To prevent rotation / gui @t A & folg
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(b) To provide axial alignment / 37&fta ER@UT UG HA &
fag

(c) To secure removable joints / g™ T Sl &t Gefara
A & foig

(d) To lock screws in place / @ &1 S8 & @ih &et & falg
Ans. b | Sol. : Taper pins are used to align
components by fitting into tapered holes for a snug
fit. / R fo1 ot R et # fihe ek el ot WRfE@d et &
foQ Iua faam T 21

Q24. What is a collar used for in shaft assemblies?
| 2 TaYSTT # hieR 1 IuAhT fheds farg favar srar &2
(a) To support radial loads / f2ae s & TR 37 & fag
(b) To secure axial movement / arefta mifa ot gRfea et
& forg

(c) To increase torque / i g & fag

(d) To prevent wear / 9g-Ta ot ek o faig

Ans. b | Sol. : Collars are positioned on shafts to limit
axial movement and ensure proper alignment of
components. / ShieR ! Beeh o 3fad W@ AfAd o=
3R 3rafia i ot AT A & fly e wR @ S g1
Q25. What is the purpose of a square thread? /
TR U3 &l I8 T 82

(a) To create decorative designs / Gsad! 3T a4
(b) To provide high torque transmission / 3= &fch
RATTARYT J&TH AT

(c) To reduce axial movement / 31&fia 7ifa Y & AT
(d) To join non-metallic materials / R-erg amRft &t
St

Ans. b | Sol. : Square threads are ideal for power
transmission due to their high efficiency and ability to
handle heavy loads. /| WARR U8 I= G&TdT 3R UK ¥R &l
HATer Y erar & HRoT AfF RIHIAR & forg smasf g1 €1
Q26. What is the key advantage of Acme threads? /
TR 9T T U@ ATH T @?

(a) Easy to manufacture / f#Tor & s

(b) Suitable for high-speed motion / 3= nifa 7fa & fag
SUGed

(c) Resistant to wear |/ gga+ & faw ufaief

(d) Low friction / = &or

Ans. a | Sol. : Acme threads have a trapezoidal profile
that is easier to machine and stronger than square
threads, making them widely used in lead screws and
power transmission applications. / TaH 9 &I ¢Uilgsd
IS BT 8, I ST ST 81T 8 a7 I8 TRRR 98 &l
o 7 3ifeeh ASTed 8T 8, $AfIY SHehT IUTNT ol & 3R
UTeR i | fohar ST g1

Q27. The technical drawing represents which type
of fastener commonly used in locking
mechanisms? / d&-iihl fR=erRY fohd YR & wReR &t
g21felt &, et ST difds &= # favar siTar 82

(a) Castle nut [ s ge Ae

(b) Hexagon nut / Seeioid e

(c) Crown nut / sr39 Ae

(d) Wing nut / 4EER A

Ans. ¢ | Sol. : A crown nut is identified by its slotted
extensions resembling a crown. It is specifically

15



Teach To India Publication

designed for use with a cotter pin to lock the nut in
place on a bolt. This prevents the nut from loosening
under vibration. / T3 ¢ & 5T IS SIY Wiles
QeRIee gRI Uga1 STl g1 39 faiy &0 9 whiex fo= & a1y
SUINT e & feig e fovan man 8, arfds 3& diee wR dfen
fearm ST Tk 3R U & SR et g & ekt ST Feh |

Q28. Which type of washer is used to prevent the
loosening of fasteners due to vibrations? / Hud &
FHRUT HRSR &t el g1 d Aeh & fAg e ydpR &
ai2R okl ITANT kAT Sirar 82

(a) Spring washer / @ aisR

(b) Plain washer |/ @4 @igR

(c) Sealing washer / Hifei afer

(d) Taper washer / 3R ditR

Ans. a | Sol. : Spring washers maintain tension and
prevent fasteners from loosening due to vibrations or
external forces. / f8IT giIR TG T @A & 3R &y a1
I8 Il o ShRUT ISR ohl Gletl 814 9 Aehd! &

Q29. Which type of key is used when the shaft
needs to transmit torque without slipping? / S
e & faAT fohget efdh giafiie e Y srragasrdar gt @
at fora uerR i i =1 IuiT fahar siTaT 82

(a) Sunk key | @=Teh i

(b) Saddle key / ¥sa Fi

(c) Round key / 38 &t

(d) Woodruff key / g <t

Ans. a | Sol. : Sunk keys fit into a keyway on both the
shaft and the hub, providing a secure connection to
transmit torque without slipping. / ¥-es &I ATde 3R &9
3 R hid # fthe gidt 8, fored fomm ftheer o ¢feh giafae
& o fely Ueh GRI&d e fAetdr g1

Q30. Which type of washer is used to seal fluid or
gas leakage in a joint? / fohd yehR & ai2rR &1 IUFHT
% a1 79 Rama &t o & fog faear smar @2

(a) Sealing washer [ #ifei afsr

(b) Spring washer / f&1 afsR

(c) Plain washer [ @i @isR

(d) Taper washer [ 3R ditR

Ans. a | Sol. : Sealing washers are designed to provide
a tight seal and prevent fluid or gas leakage in joints.
| ifeT IieR U T et UeH e 3R Siiel | g a1 19
&t e & forg fesme fohg mu &

Q31. What is the advantage of using a cotter pin in
mechanical assemblies? / Tifas sd«faat & swier AT
T ST e T ATH T &2

(a) It allows easy disassembly / Ig AT Tl
AR AT B

(b) It provides flexibility in joints / a8 S8l & erdteTa-
UG T g

(c) It prevents axial movement / ag 3iefia 1fd &t Ak &
(d) It reduces vibrations / Ig &Y ! & HIdT &

Ans. ¢ | Sol. : Cotter pins are used as locking devices
to secure nuts and other components, preventing
accidental loosening and axial movement. / @fex faa

T I AlfhT f3arsg & ® H fohar ST 8, ST A Td 3
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WIT <t YRIAT T@dT & qUT I8 Slelt g 3R 3refa nfd s &
AehdT 81

Q32. Which locking device is commonly used in
railway tracks? / ¥d ¢ ® S fohe difah fEarsw
o1 3T fohaT ST 82

(a) Spring clip / f&iT faeta

(b) Cotter pin / ®fex fum

(c) Circlip / gfaefa

(d) Lock nut / dfe Fe

Ans. a | Sol. : Spring clips are used to securely lock
rails to sleepers in railway tracks, preventing
movement and ensuring safety. / {80 faea a1 SuahT
¥eTd ¢eh H el oht TWRl @ GRI&Td & 9 dfeh e & felw fhan
STTel &, S aricter LT o T 3 e g &

Q33. What is the main function of a foundation
bolt? / wE32M diee &1 &g i T 8?2

(a) To anchor heavy machinery to a foundation / 9=}
H2ftt ol g H e & & faig

(b) To join two rotating shafts / & gui 2mMae &t Siig+ &
fag

(c) To secure pipes in place / 9rgdl &t ST W R&d A
& fog

(d) To provide electrical insulation / fag[d sgeis™ U&=
HA & g

Ans. a | Sol. : Foundation bolts are used to fix heavy
machinery and structures to concrete foundations
securely. [ B33 diee &1 SUFNT YR ALY 3R Txammait
ol hehie o i & TRIANT ©U @ Yo et & ferg foba STelT &1
Q34. Which locking device is commonly used with
slotted nuts? / wiTes ACH & 1Y ATHIAG: fohd ifdan
Rarza =1 Iuai faar siTar 82

(a) Split pin / fere o=

(b) Spring washer / f&1 afsrR

(c) Circlip / @faeta

(d) Lock nut / dfe Fe

Ans. a | Sol. : Split pins are inserted through a hole in
the slotted nut to lock it in place and prevent it from
loosening. [ fete fO ot wiles e & B¢ & A1ead F Sral
ST & dTfch 39 STIg WR aleh fohan 11 dah 3R 38 dle g7 9
AehT ST Feh |

Q35. Which type of thread is used in lead screws
for accuracy in linear motion? / & & & 9élahdar &
fore fFa v o1 9= I faar e @2

(a) Square thread / @aRR 98

(b) Acme thread / T&iH 9

(c) Buttress thread / a¢9 93

(d) V-thread / &t-g9

Ans. a | Sol. : Square threads have high efficiency and
provide accurate linear motion, making them ideal for
lead screws. | @ETR 9 # 3= gerdT gidt & ofk Ig adls
AQes i e ot 8, IR I8 offs ¥ & fog ammasf s 81
Q36. What is the main advantage of chain riveting
over zigzag riveting? / I Rafdw &1 et Rafén ar
T AT T §?

(a) Higher strength / 3= drepd

(b) Better aesthetic appearance / 3gR digd ufAfa
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(c) Easier to fabricate / fRafor & smam

(d) Suitable for light loads / g ¥R & feig Sugad

Ans. a | Sol. : Chain riveting provides higher joint
strength due to the alignment of rivets, making it
suitable for heavy-duty applications. / 3 Rafém Raca
& TRIUT & PHRUT I S8 LMfed U deet 8, oo ag 9r-
WRAH TN & g Iugad et 81

Q37. Which type of riveted joint alternates rivets in
adjacent rows for better load distribution? / dgaz
s faarur & fag fFa usR o1 Rads sits ure 6 dfeal
# depfcien Raed o1 Syl hear g?

(a) Chain riveting / 2= fafé

(b) Zigzag riveting / formenT Rafén

(c) Lap joint / @u Sitg

(d) Butt joint / g St

Ans. b | Sol. : Zigzag riveting places rivets alternately
in adjacent rows, ensuring better load distribution
and joint strength. / forretn Rafér urg i dferat & Racy
&t Jopfele ¥ T GdT §, ST 98k WR fadror 3fR S &t
drehd gAfaa e

Q38. What is the purpose of a washer in a bolted
joint? / Sitees Sils # AR T 2T HT §?

(a) To distribute load and protect the surface / ¥R
faaRa s ofik Tag ot gRiad @e

(b) To prevent axial movement / 3&fig 7ifd ot Aep-T

(c) To reduce vibrations | &U= ehl &H heAT

(d) To increase joint flexibility / Sig 6t FdtaTd SEm™T
Ans. a | Sol. : Washers are used to evenly distribute
the load of a fastener over a larger surface area,
protecting the material from damage. / @f2R &I IuaTT
BRER & R &I 98 Idg & § g+ ®U 9 faala o=+ & fag
fora Siman 8, fored amft ot erfar @ sraman < 936 |

Q39. Why is a plain washer used under a nut? / Je
& i @i+ aieR o1 SudhT &t fasar strar 82

(a) To prevent rotation / guf @t A & folg

(b) To distribute load evenly / &g &t g9 &9 & faaka
A & foig

(c) To lock the nut in place / - &t SHTE W @l &e &
fag

(d) To reduce vibrations / &4 &H & & faiT

Ans. b | Sol. : A plain washer spreads the load over a
larger surface area, reducing the risk of damage to

the material. / @ diR 1S Pl I8t Idg &F TR ThelldT g,
e arft ot JhET BT @Al R BT 81

Q40. What happens if the pitch of a screw thread is
too large? / afe ©f Az h Mg aga aft g At = gian 82
(a) Reduced holding strength / 9ega &t drehd &4 &t
STt 8

(b) Increased friction / avur §¢ ST &

(c) Improved torque transmission / gfdh RIIdR0T # GUR
BT g

(d) Easier to tighten / &9 & 3 8idT &

Ans. a | Sol. : A large pitch reduces the number of
threads in contact, decreasing the holding strength. /
oI 0T Tuch | 98 6l T &t & I adl &, [T gehs &6t
dTehd Y gt ST 8l
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Q41. Why are hex bolts preferred in structural
applications? [ SREATS SIUANT # g diee ot aaf
arfferdr & St 82

(a) Easy to manufacture / fA&afor & smam

(b) Better grip with tools / 3SR & AT SgaR Ths

(c) Low cost /[ &H &rTd

(d) High decorative appeal / 3= TSTac! STHRYUT

Ans. b | Sol. : Hex bolts have a hexagonal head that
allows easy tightening using wrenches and spanners,
ideal for structural applications. / 89 diee I NhIviT
&R glar 8, St R 3k TR o1 SuANT ahech ST & T SiT
ehdT 8

Q42. Why are U-bolts commonly used in pipelines?
| arsuETS=i # g-aiiee 1 TR UR UGN it fRar et
8

(a) To allow flexibility / @@= UM & & fog

(b) To secure cylindrical objects / SeThR a¥gail Pl
e = & fore

(c) To provide axial alignment / 37eft T&@oT UG HeA &
fag

(d) To reduce torque / @feh &8 = & AT

Ans. b | Sol. : U-bolts are designed to clamp
cylindrical objects like pipes to support structures. / g-
FieT ATHTAR a3 ST UT3T oY TRTIST & Fold et & faig
fewims fhe e €1

Q43. What causes a cotter joint to fail under axial
load? / 3fefta WR & dgd Fic SilS I UH ] giar 8?2
(a) Incorrect taper angle / T R hioT

(b) Insufficient cotter width / 3roaid ahiex AisTs

(c) Excessive tensile load | 3/ a=adT YR

(d) Improper collar fit / 3rFfd ier fhfen

Ans. b | Sol. : A narrow cotter cannot handle the load
effectively and may shear or deform under stress. /
Qe Hehtof hler WR hl UTell €1 & HTeT T8l Hehell & 3R
J1d & d8d ¢¢ TehdT & AT fAhd & TehdT 8|

Q44. What is the key difference between a lap joint
and a butt joint in riveting? / Rafén & du sz sk e
Sits & g g siek T 82

(a) Lap joint overlaps plates, while butt joint aligns
them side by side / @q S wicl ! 3ffaReld HdTl &, STdfh
T ST13 378 Ueh QR o 1Y 3&dT &

(b) Lap joint is stronger [ od Sitg ek ASTed 81dT &

(c) Butt joint is more flexible / ¢ Sitg sifd® e giar 8
(d) Lap joint requires fewer rivets / @ sitg & &\ Rde &6
TRl Bid! &

Ans. a | Sol.: In a lap joint, the plates overlap, while in
a butt joint, they are placed side by side and joined
using cover plates. / @4 Siig & wi¢ 3ffarely gidl &, STafch
¢ SIi3 § 3 1SS 919 1SS T SITdT § 3fR ek Wiel &bl
SUINT ek STeT Il 8l

Q45. What is the main purpose of welding symbols
in technical drawings? / aeh-f<ht gig & afesw uedient

T =T I8 T 82
(a) To improve drawing aesthetics / gig7 I Yaear &
YR HAT
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(b) To provide welding instructions / dfes fAgsr ug=
hAT

(c) To indicate material type / STt UepR Efa e

(d) To mark inspection points / feror figat @t Rfga
hAT

Ans. b | Sol. : Welding symbols indicate the type, size,
and location of welds required for fabrication. / afesm
Uciten FmT0T & foIT Smaeah s & UHR, SR SR &I &t
$fa aaxd 81

Q46. What is the advantage of a Woodruff key? /
IS bl T AT FT §?

(a) It is easy to remove / 8 AT 3T &

(b) It provides precise alignment / g Téic TREUT UG
FAT 8

(c) It transmits high torque / I8 3= cich RIFIARA &l
g

(d) It prevents axial movement / ag 37eftar 1fd ot AhdT &
Ans. b | Sol. : Woodruff keys are half-moon shaped,
providing better alignment between the shaft and
hub. / g% &t TefgTRR gid! &, ST AT 3R &6 & 1T JgaR
TR YT el B

Q47. Why is a fillet weld preferred for joining two
plates at right angles? / g wel &l 9gl wlor R Sitsw

& foig fhercie des &t ot urafAesar 4t st 82

(a) It is quick and easy to perform / 38 &A1 a1 3R
M 8§

(b) It provides excellent load distribution / I8 3cpE i
[ERRUEHE TSI

(c) It is suitable for dynamic loads / @g fasfite ¥R &

forg Suge @
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(d) It requires less filler material / 395 &# ftherrk TEft
Y ST BT &

Ans. b | Sol. : Fillet welds provide a strong connection
and evenly distribute loads across the joint. / ftheteie
3 Ueh AT e UGH d & 3R S8 TR A8 Pl G
&0 § faaRkd <d g1

Q48. What causes a welded joint to fail under cyclic
loading? / =i R & dgd de3s Sils Il FTH gidr
8

(a) Poor welding technique / @xTa afedT de-ie

(b) Low tensile strength / &H d=IdT dlehd

(c) Fatigue due to repeated stress / IR-IR GG & HIRUT
gaopl+d

(d) Excessive filler material / srcaf@ie foherk arft

Ans. c | Sol. : Repeated loading can cause cracks to
develop in the weld, leading to fatigue failure. / IR-aR
AT deg A RR U7 IR Hehell 8, ST U1 fathetal &1 HRUT
CECIR]

Q49. Why are cotter joints used in mechanical
linkages? / gif3eh foieh & whiex Sits o1 IuhT =t fakan
ST 82

(a) To reduce rotational movement / gof9 7ifd &t e
HA & g

(b) To transmit axial force between components /
gcohl & st 31efia I RIFIRd e & fag

(c) To seal fluid systems / a=et HoTelt ot et e & g
(d) To increase speed / Tfa g™ & faw

Ans. b | Sol. : Cotter joints securely connect two rods,
enabling them to transmit axial forces effectively. /
Pl T &1 B! vl Pieid ®Y § Siigd 8, orad & srefig aat
! gATell &1 § RIFIARA R ehd 8l
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